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(57) Abstract 

A catalyst for olefin polymerization which is highly active in olefin polymerization and with which a polyolefln having excellent 
properties can be produced; and a method of polymerizing an olefin using the catalyst The catalyst comprises (A) a transition metal imine 
compound represented by general formula (I) and (B) at least one compound selected among (B-l) an organometallic compound, (B-2) an 
organoaluminumoxy compound, and (B-3) a compound which reacts with the compound (A) to form an ion pair. 
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^d^>^^h;k <>x~jus&£©i^i^£Sc^6~2 o ©7 
u ; zin^ifE^^n^M* i ~ 2 o ©7 ju*^*> 
fl^M^&tf* 6 ~ 2 0 <7)7 'j 7;m *~>K» + 

vtz&tfmtf ens. 

S©^£$»#SI* 7^>, >^©^g£St3r#H> 5f;t7x>^ 
20 £#UTfc&V>o 

e n s o 
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->a^y|t LTlftWCtt, hU^^yn + ^ft 
-(V^D^+y. n-T'h + v, -fV^h^v. tert-y b * & 

£^^tf ens. 

If £ ft & o 

y * -> , 2. 4. 6- h u y ^ ^ ? x y * v & £ e> ft 3 . 

fts. 
e> ft 5 o 
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i?7i-*75 /&£#3Mf ens. 

5 >B£X5P;K 7J^>i7xZj^t'^itf^n5. 

7^*>75 Kit UT^frWJCtt, 7x-;V7;V*>75 N- 
/fJP7^*>7$ H , N-^fJP-p-h^X>XJl/*>75 Hftf*« 
^ £ ft 5 . 

10 ItllfilSm^^^^^^'f t7Mf, K^JS^tt ^©UST S: 

^frpHfcTk^fc^i&LT^Tfc <fc < » £ft 6 ©ills £ \zW&&% 

15 SI, &fc*#»S!->U;i/&, Sttlilyn + yi, 7 

7)V*)V3-*m. 7U-D + yI, 7»J-^*S, 7~>JI/S, 
IXfiH, ftlXriH, 7 5 h*S, -fSHl. 75Al> -f 5 
/I, 7^*>iXrJH, 7^*>75HS, y7/S, - h D , 

20 £&^To 

7DtJk n-T^K -f y^JK sec-y^;P, tert-^^JP, ^> 
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7 )Vfsy ; h*-;K 7'JJk ^fvyD^-;vfet*0w*^flc^2~ 

#2-20 oEifel < ll^R«07l^> ; p -fa a°x jk y 
^D7^-ik v 0 o ^ > 9 - » v £ D ^ 3r v- )V . 7 y^y^)V1S. 
E(DB.n%L=?'%lLft 3 ~ 2 0 OStt^MI ; 7 x XJK ±7^JK v 

u-;vs ; ^n^ciEKiift^ 1 ~ 2 0 <D7)v*)\,m. 

KlSft)5 s 6~2O07'J-JH, 7i^ + y|, 7'J-D + yl 
UE<DW.Wkm& 1 ~ 5 IIiLfcil57 U ET'h&^o 

fJk/iJJk y7i-JMfjl'y | JJK h'J7irJk>'JJ^f^l 

7j^ + y|tbTl#Wl:(i, *h*->> xh^v, n-^*o# + 
^y^nl+y, n-^h*^, -fV/'h^y, tert-7 h * 5> ft 
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7MWStlTR«:»l:tt, 7**7)1. 7* X-7 )im&m 

y*~>, 2,4,6-hu ^f^7x; ens, 
-)v. 7isr77 7)vmifimvf ens, 

10 n + yAiVfcf, ? x y * v # ;P # ~ ;P > p-^ □ a 7 x y ^ v # 

15 75 HStLTft^WlC«> 7th75F, N-^f iV7t h7S F> 
20 v^7x-;i/T5 y ens. 

jK^y. 7f 7x-ji/-r 5 y tezwmtf bn^.o 
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5 R 26 ~R 30 ©?-£'>fr< <ht> 1 0{i7kit^T^©ST& D > £fcR 2 

fiELT^Tfecfc< > R 26 ~R 30 TSJnSSOH© 2 ®&±©Xfr 
SmcMlg LTlStfcJBJfcLTHTfc «fc < , # * V < «i8t§I*i5 

10 tf^fls**H*»ri£LTViT i b«J: < . ^ tl^Oltt^ ^CIII^I 

ntt> M©«»£«&T ITS D > M#«Kttl~8, 0 £ L < 
1-5, <fcDff£L<«l~3©g$[ 
Xlt 7K^^CT. ADy>gf, M$lftl~20 ©gHb*sfc*. 
15 MlSft l-2 0OAny>Mjfc**S. < 

Btm&T&tf 1 ~ 2 0 ©#Hb*f{tg£ LTH, T;i/^^S, ->#d 

20 7;i^-;i^, 7<j-^7^+^s, 7U-;i/£fc£# 

*'y)V. FryJK 7-f □ ~>;U& £ © 7 ; 
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7 *)-)V7 )V*)l>& ; 7i~;K hU^, y7fiP7irjk h U ^ 
f^7i-ik x ;i/ 7 x - ;v , 7 p fc: ;!/ 7 x x t'7xrjK 

BTfkifi l~20 ©K{fc*££fcADy >#B»Lfc£#*Mf 6 n 

tl^tSibTtt. kHD^yI;^h+y, Ih + y, 7"p# 
10 7*h + yat*07;^*yl; 7x7+y, /f)V7xMy, 

'7^f^7i/ + y, ^-7 h * -> fc £ © 7 U - p * 5/£ ; 7i:JM 
h + y , 7 x r X h + y & f 0 7 'J - 7 Jl^ 3 * y X & t* If ^ 

15 g&K. ^e»t^tc^^;i/7;i/7^^- K hU7^tn^^>7^7 
**-K 7x-;px;P7*^-h, ^>^;P7>;k7 K p-h 
jvx>x^7*^-h, h <j jK>t'>x;i/7 K mm 

V 7^JP^>if>x;P7 M p-7 p;i^>-tf >7^7 * h . 

^>^7;P^P^>if>7;i/7**-hfc£©X;l/7**-hS;* 
20 ^ ^ X )V 7 W * - h > 7x-J^^7n-h> ^ > V )V 7 ^ 7 4 % 

- K p-h;i/x>x;i-7^^-h, h'j/f ;K>t*>x^7^^- 

h> ^>^7;^D^>t*>7JV7^-h&<!:OX^7^-M 
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f^7i^J^>UJk ^y7i-Jky'Jik MJ hi) ^ v 'J ^ » 
5 h U ^ 7 ^ > U E © h U 0Hfczk«S& > U ;P ; h U / ^ v U 
)VjL~v-)Vfs. E<DBkik7kmwm =y 'J 'J )VX — ?-Jil> ; h U *?-)V 

5>U n^^fct*©*-^ iSi7;V^iH ; h U /^yiJ*7ii 

^n&©^^> Aoy>g ; f, esUM^&^i ~2 o©Rft**» 

^Ttc ±i2-&5£ (i) ~ din o^fn^t^^nsiii 
15 «>f 5 >it^*©*#««i*EJiTfc*-r. 
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nP rH n-^Dt!^X**L, i P r i-^ n If Jl^S £ * U » sB 
ute sec-T/^/WS*^ tButl ter l-f^ £ m h , nOc 

10 *B^TIt^tl5(B-l)SI^M^tbT, &#«lcttT8E 

(B-la) -jRjfc R a . Al (OR 1 ), H p X a 

15 *gf»iJl-l 5, L < 1 ~4 0^fk7Km*2r*b, XttA 
□y>gf **b> m&0<m^3. n«0^n<3. p«0^p< 
3, qtt0^q<3©i[TfeO, O m ■+ n + p + q = 3 ~C $> £ . ) 

\ s i^ti5t«7j^ x? 

(B-lb) -jR5£ M z A 1 R% 
20 (jS*. M 2 teL i . Na££&K£^L, R" ttgtjRgf»*« 1 ~ 
1 5, U< 1 ~4 ©Kft*3dSS^-r. ) 

(B-lc) R a R° M 3 

( 5S * » R a & J: R b , £ VW;: |tj - T II & o T ^ T *> J; < , 
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m&?fkifii~ 1 5, Iff- £ t < tt 1 ~ 4 ©#Ht;*3ftfi£^l^ M 3 » 
Mg, ZnlfcBCd Sr^-To ) 

itS (B-la) fcR-r*#«7;V5-^Aft^*i: UTtt, &©<fc 5ft 

-*5£ R a . A 1 (ORV, 

R a :J3«fctfR b tt> 5V>KlB--e i fc>JlfcoTV>T i b «fc < » $ 
*]§CTgt^ 1 ~ 1 5, <ff^L<«l~4©M^7KmX^^b. mttiff 
IKttl. 5 ^m^ 3 ©*-e*S. ) 
10 T?«3n5l«7*5-!)Aft^lll/ 
■^JISljC R a B A 1 X 3 > B 

(5£ + , R a tt^asm^lfc** l -15, ffiKfil ~4©gHfc*$ 
) 

15 T'g$n§ti7JH^^Aftpl!l, 
-«5fc R\ A 1 H 3 .„ 
(5tt, R" URllf^^l~l 5. #i:L<ttl~40ifcfc*3& 
K£*L. mli»*l;<H:2^m<3t»5. ) 

20 R a . A 1 (OR*), X Q 

(3*. R a fccfctfR" tt. SV>CE--efc&fcoTV>T*>«fc< , ft 
$gfR*« 1~1 5 > ^ < « 1 ~ 4 ©ttfc***&*b» XttA 

u?>m^ZfF;l<. mft0<m^3, n \$ 0 ^ n < 3 , q 0 ^ q < 
3 © $C T & 9 > ^m+n + q = 3T*5. ) 
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(B-la) fcjRT*7JW5:itfAfcG*£ tT«kO 

5 A, hU^^>'^7;R- , >A, h U *9?)V7)V$ -*7 A, MJf 
)V 7 )V 5 ~ V A & £ © H 'J ■ n-7 ^ * )V 7 )V 5 - V A ; 
hU'fV^nejV7;l'5^')A. h'J^fV^f^7JV5- r )A. h 
U sec-^^^7^5-->A, hU tert-y^^7^5-»> A, hU2 
-*?-)V~7 ; ?)V7 h U ^^^7^5 ~9 A, K 

10 U 2-/fJK>f^7iR^«)A 1 MJ 3-/^;V^>^^7;P5- 
»7A, h'J ^^>f ^7^5-0 A, h'J 

7^5-^7 A, hU 3-^;^* v;i/7 ~£ A, MJ 
^y^iR^fAfet'© h Vft®.m7)V*)\>7)l5. X»7A ; 
h>J y^DA^->JV7JV5n^A, h U v * O * i7 ? )V 7 )V 5 X t> 
15 Aftt*0h'Jy^a7;V + ;P7JV5- , )A ; 

hij7i;^7;R-OA, h U h U )17)\<5.-V&te £(D b U 7 
ij-;P7JV5-CA ; 

y^fV^f JV7;V5-'?AA<H7'f H> y^V^fJl'7i^-') 
A/W F^-f H&fC^TMJI'TJI'S-'JAA'f K?-f h* ; 
20 (i-C 4 H 9 ) x A 1 , (C s Hn), + , x, y, z ttiE®*T*»K 

7;Wdrn;U7;i/S ~ »7 A ; 

^yF^V^^7JV^7A^vyD^^y Fttt*©7^ + ;W7 
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)\, 5 ~ V A 7 )V □ * v H ; 
T ;l/ 3 * > K ; 

R' 2i Ai (oR b ) 0 . 5 fs.ax^^ti^^^m^.^^t^m^m\z 

7 )l^*isit2nti7 )\<*)17 )l^~t> A ; 

•;ifJl/7JR^')A7i;*yF. f/X^jl/T^^-^A (2.6- 
10 y-t-7f)h4-^^7xMyF) , JV7JKz-)Ah'^ (2, 

6-M-^?JH-^^7i;tyF) . y-fV^fiV7J^-^A 
(U-y-t-^JH-^^7i/+yF) , -fy7'f^7JR-'7 

Ah*X (2J-y-t-^^-Hf^7i^yF) ft £co7;i^;P7 

JV5z<7A7U-0 + y H ; 
15 y/^JV7;Rx>7A^D'J h\ ^lfJV7JRX>)A?DiJ 

9 7?* )V7 )V=L ~V Ai7 P'J yXfJV7*$Xi7A7'a5F 1 v 

-f V^f ^7iH "^A^ a U Y- tl H <D z/ 7 )V )V 7 )V i} h )\ 

20 P >J H, X^;|/7Jl^ AtX^ 5 Fft£©7JK^7ik5x 
"7A-fe74A7^f F ; 
ifj|,7;Ki7Ay^DiJ 7nf^7JR-'?Ay7niJ 

^ 3- )\> 7 )V 5 - V A 5? y D 5 H U £ 0) 7 )V =t )V 7 )V 5 X £ A *J A 7 

vizzo%i>ftm\z j\u *f > itz ntz7 )i* )V7 & $ - v & ; 
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yif^7JR->?Ah H U H , i/-J3-)V7 ~ 0 A t: F U F& 

xfJl/yjR-OAykH'J H . 7 d tf ;U 7 ^ 5 x 0 A J? t H U H 
UE<D7 )V*)V7 K 'J Ffc£*-©te©8B#MK*3R 

5 ftSnfc7^7^3 -*> A ; 

x^^7^$r:«)AXh + yi7DU H , ;P 7 ;V 5 X A 7 b * 
□ >J H> X^;U7;P5 AX h^'>^ D 5 F& E<D&ft&l\Z7 

10 £fc (B-la) Hi«t5ft^ftt)tfflt5:t^Tf, 

gf*^LT2Kl07;R- , )Aft^1il*^^l/fcWi7JH^ 

(C 2 H 5 ) , A 1 N (C 2 H 5 ) A 1 (C 2 H 5 ) , UE*miZ> ZL t 
15 T*$Z> 0 

mm (B-ib) K:jR-r*fls'&* t its, 

L i A 1 (C 2 H 5 ) 4 

LiAi (c 7 h I5 ) 4 & a?*#tjr« zl £a*-e#3o 

3SK:-?-©teK:fc, (B-l) W*&Rft;£4&i: i/tit *:f;n) 
20 A, X^Jl/U^A, /□tJk'Jf^A, t/^M^tfA, ^^^^ 
^y^^an\ *9-fr-?!f**/*7 A? a I) h\ x^Jl/T^* v 

yn> F, T'Dk'^Ty'^y^A^niJ F> Jl/V^^y>) A7 □ 
5 h\ 7fJ^^^y^A^DU K > v^^l/V^* v£ A. vX^ 
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stems %nT*±u%®7 & $ ~ v &fcG*nfiMtff2 «t 3 & 

±fi©J:5&(B-l) «&fHfc£%tt> l @m&T£fcte2gU± 

10 (B-2) K«7ii'SI l ?A^^» 

*5g9n?ffl^£ft* (B-2)#«7Jb5:^A:**Wts£tttt» 
£*0©7;i^ ;^>-e$oTU<« SfcttBT 2-78687 

15 f£*&»©7Ji'5 fet^.«TI3©«fc-5 

20 ®^IC1, h'J7J^^7JV5^^Aat*0t«7^5-^Aft^ft^ 

(2) ^>-t?>> >JH>, IfJH-7A> Th7kF077>ft 
^ h'J7Jl/^^7^5n^Afe£©W^7;U^^^A^ 
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(3) 7#>. ^>-tf>, MUX h U 7)V*)V7)l 

10 *&<h LTlfrW K te* BffSB (B-la) fcJR"T 5t«7JH x£ Afc£^ <h 
Z.n%(Do-t>. h V 7 )V*)17 )l ^ - V A. h x ) i"!7 U7 )V*)V7 

A^it>> A^^y, x#>* Ff*>. ^^itx*>^ 

&m<t®i3L£(om<t*m®Mtfmtf ens. $^cifin-r;k 
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6 ot:©^>-e>K:iS»rsA l jS##a l Ifiiit? 

v> e>ns hSibm^^jS'I' 5 >it&® (a) ts^ix-f 
^>M*^B£-r zit&m (B-3) (&r. r-r *><k-l -ty&ik&W) 

10 tl^. ) HTH 1-501950 ^&*g. «f $ ¥ 1-502036 

SB, 3-179005 m&m, 3-179006 3-207 

703 ^&$S, #l¥ 3-207704 ^&&> U S P -5321 106 1% E \Z BM 

15 MfiDiCli, JK7ltlTI4. BR, (RIJ, ;*5P;UX> 

x-JU) #D>* MJ * (3,5-y7JWD7i-f) #n>. h'JX 
20 (4-7Wo^fJV7i-*) Jfin>, MJ7 (^>^7J^07x 

#o>, mjt. (p-hu;v) #d>, hux (o-hu;p) t-u 
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R 33 
® 01 

R 31 R 32_^_ R 34 (IV) 
R 35 

5 *^^>, 7 y^-V A # ^yt y , ^X^^^A^f v £ □ a 

L < it 7 U - )V M £ & g & 7 U - )V m T $> £ o 
10 Hflfe#;i/#~^A#^><h UTllftWKte, h'J7i-^*jU 
- ? A # ^ :* > , h'J (/fJI/7i-JH *;i/#-^A*5 1 ^->, h 

^ a ts 5f * y ft E turn e. n z> 0 

15 £ A MJifiHyt-yAAft/. Y V ~f U\L)\,7 y 

> ; N, $-y*^)V7~ U - ^A^^^>, N, N-ylf ^7^'J "9A 
;*/ 5 1 * > . N, N-2, 4,M>^^fil'7-U-7AAft>&£ONJ 
20 -y7i^JP7^U^9A*ft>;y (-f V^D tT;|/) 7 ? 
A*f*>,yy^DA^y^7/ : E-9A*ft>/ I i:i'«)y7JK 

;i/7>t-'>A*5 L ^>^^^^ife>n^o 



WO 99/65952 



PCT/JP99/03206 



- 69- 

X * n >7 A * 5 1 :* > & £ £ ft 5 . 

R !, tlTtt> rt^tf-tf A#^*>> 7>^ A#^*>&£ 

N-^7;^JV7-'J-9AI, y7i^^7>^-9M, h U 7 U 
-;|/*X:7:t-9A&fc££*i£tf5££fcT£5. 

10 h U 7;i/^^S^7 >^E~«7 Aifit IT H&ffMCtt, IttZith y 
IfJV7>iZ7Afh7 (7x^Jl/) *>7^> hU^Dh°;i/7> ; & 
Z7Afh7 (7i^JH *<7fR, h'J (n-^^iP) 7>t-7Ar 
h7 (7x~;W) *7I> h'J/f ^7> ; E^7Afh7 (p-h U JlO 
# >7 lis . hU^f;P7> : t^7Afh7 (o-h'J^) * 9 ^ , h'J (n 

15 -7f 7> : E^')Afh7 (^>^7JWD7i^JH 
h l J^nb!JV7> : Ez7Afh7 (o.p-y/f ^7x-JH 

MJ (B-7f^) 7> ; Er7Arh7 (p4U7J^D/f ^7 
x~;U) tftfsjt* h'J (n-y^^) 7>T-9A7h7 (3, 5-vh'J 
20 y )V*u *?)V7 x.~)V) frVm* h'J (0-7*7"^) 7>t-7Aj 
by (o-h'J;h) ft'ymUZtf&tfZtlZ. 
NJ-y7^ + ^7^Ur9A^tLTl#Kli:tt, fc^tf N, N- 
JV7;'J^9Afh7 ( 7 x - ;P ) *>7Si, NJ-ylf^7- 
U-7A7h7 (7xUH *7l, N. N-2,4, 6-^ > * ;* 3^7 - U 
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10 



^a^\^v;i/7>^£-'>A^h^ (7 x n Jl/ ) tJn >7 m & E i^m Vf *> ft 

f ( ^ > ^ 7 )V^ruy xn;i/) # p — K ^xa-fe-^Ax 

(^>^7^tD7i-;n #l/-K h U 7 x 

^^>^7i;Jl'y^D^>3'ylzMI, TsBiS (V) , (VI) 



15 




(5t + , EtBlfJU^^t. ) 



(V) 



20 




(VI) 



T^7> (14) ; 

ChU (n-:/5P;M 7>t-7A) / t#l/-h. tfX C h U 
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(D-^f Jl/) 7>t^«?A) x7J#l/-h, HX ( h U U-7^)l) 
7>tr^A) 9>x7J#!/-h. t*X (h'J (n-7^)l) 7>^6- 
£A) Ff*#l/-K t:X (h'J (n-y^;P) T>^^«>A3 :r7J 
^ODfAll/-h, h*X (h'J (n-^^JU) 7> ; E^^AJ hx* 
5 9 P P Ff*l U- hft E<DT-*>(D& ■ 

h U (n-^^JU) 7>t-')Ak'X ( H^^A-f H ^ -f h* Fr*^ 
h) D AJl/ h$i& (III) . fcf* (h'J (D-7f JV) 7 >tn^ A) 
H7 (h*T*A< h'7-f Hh*T*^l/-h) -'7 (III) ft f 

(14) , 1, 3-vTJJhA / -J-#^ > (13) , 6. 9->?7J JVn^ti^y 
y (14) , FfAA'f Y v -i F-l-7i-Jhl, 3-y)!j;W\Vt#7 
>, FT^A-f h , -l-^fM3-^*^n;t#7>, £>-r 

#/W h*7^f H-l. 3-^^^;i/-l. 3-^7j;i/AV 7, 
15 ;19>t*#5> (13) , 2, l- ; Jfs )Vn^ yf-fy^y > (13) , 
^^xTJA^f K^-f K-7. 8-^*^-7, 8-x*JPA'^>7**7 >, 
h'r*A-f h'7^ H-ll-p<^^-2, 7-^7JJhA£ >x7J ft? h »J 

(n-7^Jh) /."tr^A l-*)l/A'f*^l/-h, h'J (n-7*^;h) 
7>^~9A )VnV >?-t)#V- V . h'J (n-^^J!^) 7>ir 

20 *y& i-*jwn*T**i/-h, h'J 7> : e--7a i-h 

U *=?)Vi/ U Jh-l-TJJhAx*^ V- h» h'J (n-y^;h) 7>^E- 
•7A7* D^e-l-TJJhA Kx7J# h. h'J (n-T/^Jh) 7>t^^ 
A 6-7J JhAxTJ # h (14) , h U (n-7*^JW 7 r} A 6 

-TJJhAx*^ k - h (1 2) , h 'J in-? 7>=E-VI* 1-% 
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>x*^ V- h (13) , h >J (n-y^;P) 7>t->)A 7, 8 

)vnv y^ftsts v — h (12) , h ij (n-^^;P) 7 >^e- 

A 2, 9-y*^;\*-)>T* # 1/- h (12) , K'J (n-y^;i/) 7 > t 
-Vk h'f^A^f K^-T K-8-*^Jh-7, 9-v# )V A£ # h— 

7. 9-^#Jl/A*£>5r;fr# I/- K h'J (n-y^;i/) 7>^e^^A^> 
r*A< K 5 4 K-8-:/^;P-7. 9-y*il/A'')>T*^l/- h, h >J (n 
-y^jio 7>t^n^>f*A^ K^-f H-8-7 y ;w-7. 9-5?#» 
A^^TJ^U-h, h U (n-^5^;i/) 7 A-f K 

10 ^-f K-9-h 'J U ;h-7, 8-v 5 * JU A <> >x * * V- h, h'J(n 

A^>x*^l^- hfc£©7~:*><Di& ; 

h'J (n-y^Jl/) 7> : E-')Ah'7, (/tA-f F7-< H-IJ-yA 
JPAV^tfU-h) nAJPhHii (III), h'J (n--f^)V) 7>^E- 
15 ^Ah'X (£ A-f h* y-i K-7. 8-v># JPA^ >x## h) 

ifc&m (III), h 'J (n-^^;U) 7>tzOAh'X (")>f*A>f F 
7'fF-U-^ij^A')>f^^h) 3A*JK>|S (III). h'J 

(n-^^Jh) 7>t-')Ak , X (£ >x# A-f h* F-7, 8-^# JU 
A<> >xtj h) ny*-JH*J£ (III), h'J (n-^^JP) 7>^E 

20 r^AfX (O/j^A-f K5-f K-7. 8-^*Jl/A^>x*#U- h) 
(III), h'J (n-:/^Jh) 7>tzOAt'X (l) >f^A-f K 
5-f h-7,8-^7j;hA^>T r *^h'- h) &8?& (III), h'J (n-y 
5f Jl/) 7 >^E-^ AfX OtA-f H7<H-7, 8-^*^-7, 
JhA^ >x73# I/- h) (III), h'J (n-T^JlO 7>^-^ 
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Aex (y^w F 7 -1 K-7. )vnv y^ts^u 

-h) ^DAII (III), h'J 7>t-^Ah*X ( h <J 

7* o ^ * ^ ^ A H 7 -f h'-7, 8-y*5!j;W^>f*^l^-h) D /\ )V 
MI (III), MJX ChU (n-75F^) 7>t^">A3 h*X (tf> 
5 f^JAO'M K-7-*;Wt»> >x##V- h) i'OAII (III) 4 
EX ChU (n-7^;iA r>^-^A] fc*X >x* A-f H y -f H 
-7-*;w^ jH l/- h) ^>#>g£& (iv), ex Ch'J (n-7 

7^-^A) t£X (^ >x# A-f H v4 >t 
ziA;l/h»Jfi (III), h*X (MJ (n-7*^^) 7>^~ 
10 #20 t*X 0>T)ti/WFHF-7-)(iil'A^>fA^l/-h) n 
ytr)inm (IV) & jUsK? >7-t>Otfti: tftgtffcn 

So 

±fB©=k-?& (B-3) -f ^" > -fb -f *>tt*fc£«tt, 1 l^aTtfctt 

2 mu±m&&i£Tm ^ ens, 

n-f$>i£&m (a) &®&mit&® (b-d, *«7;p5-«>a 

(B-2) cfe J:tf-f # >{b-T *>ttft;£^ (B-3)rt* 5 BfcTn 
< £ fc 1 a<7Xk-&tl (B) ttfetc, i^gH^DT^^T-Sct 
Sfcffi^ttSU* (C) Sffil>5:tfe?t5. 
20 (C) fe^ttSft: 

^fSWT&gCJ&ETffl^Sn* (C) ^tftiftte, *S«£fctt 
IllO^lTifcoT, feg** 1 0-3 0 0 jam, JffiKU2 0 ~ 
2 0 0 m m<£>^3gm&V> Ltefl&&^:KcD0##S&ffl 5^-5. £ © o *> 
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Al,Oj , MgO, ZrO, TiOj » B 2 0 3 . CaO, ZnO, 

Bao. ThO,&i', £fcfi£ne>£-^M-&#K tct?L\£s iO, 
-MgO, S i 0 2 -A 1 2 0 3 > S iOfTiOj , S i 0 2 -V 2 0 5 , 

5 i 0 2 -C r 2 0 3 , S iO f T iO,-MgO & a&M*? & Z. ttfT' 
5 £3. :tl^*TS iO z *5<fc^Al 2 0 3 fr<ofc%>mfrt>Ml*tl 

±mMWtwntys\z\z'>m<DN a z C 0 3 , K 2 C0 3 , CaCOj, 

MgCO,, N a 2 S O < , A 1 2 ( S O 4 ) 3 , BaSO (1 KN0 3 , M 
g (NOjIj » A 1 (NO,), , N a 2 0 . K 2 0, L i z O & £ CD mW.^ . 

*^«c»sKii^n5jifttt, tt^mmtf 5 o - i o 

00m 2 / g > 0P£L<telOO~7OOm 2 /gCD^ffllC&D> 
TL^H^O. 3-2. Scm'/gfflHU^t^lU^ I 
15 fcRKllSCT 1 00-1 OOOt. L < 1 50-70 

6 g a* i o~3 o 0 tfm©teiafc»5W*ifl:^is»©iiS:tt3fe^utt 

20 ^l/>, ynt'l/>, l-yf>. 4-^5 1 Jl/-l-^>7 L >^<i:©^*^ 
ft^2~l 4©tt-t^7^f y^i^^ttti^^n?. (#) m 

*^WlC#5^k7^ >fi£ffltt«£te; ±fBcD«fc •5&S&&M'f 5 
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y\t^m (a) t % %m&mit&® (b-ik tirjR^^At + y 

<it)li©ft^l) (B) ^gt^Ctgfttfift (C) <t^e, 
&*. ill:, ^SSElcl&s*^:?^ >I^«tt©ISIgo-«S 
5 ^t, 

(1) (A) (B-l) W«&JSfl;£«K (B-2) ^r^7^5n^A 
**->ffc&**5.J:tf (B-3) 'f*>ft-ft>ttft^«l!5^Stfn5'> 

io &<tt)iiofi£» (b) (j^rmtc rj&# (b) j ti^. ) t£ 
« © wa t* s £ §§ fc ^ in -r & # a . 

(2) fott (A) (B) *«j»S*fe«K&a^8fc*ftl'r 

(3) (A) <hfi£# (B) Z^ibmMmttzMMf&ft, &cttfj£# 

15 (b> *ftM<DMfrT*me>miz.mmt zjj&o zom&f&tt (b) 

(4) (A) (C) \zm&LtzMmi&tt. $3«fctf(fc# 
(B) £g£0JBtfT?S£8&K:*jb0*f 

(5) i&K (a) tdE^ (b> t^^T^ig^ (o izmmistcmmz 
20 m£g§£Mir&#& 0 

(6) f&ft (A) (B) (C) td ffi 8 L A* & j£ 

(B) fctt*©JB#Tfi£»K:*iDT*£ft. -©^ 
(B) H, R-t^feot^TUH. 

(7) (B) £&^ttifi#: (C) tfifill&ttS*^. 
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(a) *&m<DMftX'm&%izm\\-rz>iimo 

(8) Jkft (B) ZftTVtmfr (C) \Z&mLf-M®I&tt, l&tt (A) . 

<b) z&m<DMfr-?m&®\zmmtz>i3&o z\<dw>%& 

ft (B) \t, R-ffel^ot^TUU. 
5 ±E0gf1jcift (C) \Z$Lft (A) *>cktffi£# (B) ^fi&£n 

:* 7 ^ >I^^^#5. 

\zU, 7 n a° > , 7 ^ > » ^ > ^ > , ^\^lt>, ^ 7 ^ > , ^"7^>, 

tt6©ig£!i&i&££*inf -sc: t^Tt. >< >&%&®mt vx 
JB^srtfe-cts. :n6o&*Til, »ffift&fczK3t, HMSi&js* 

±®©ct -5 1/7 ^ >m&mMt&&m ^x. -tuy ^ yams* 
no iz&vx, f&tt (a) sis^ia lu^hj^o, as i o 8 

~ 1 0 " 2 t ;|/, L < 1 0 " 7 ~ 1 0 " 3 ^ ;w t fc 5 cfc -5 fcftTffl ^ 

6 n-s o 
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(B-l) tt. (£#(B-1)£* (A) + <Z)iI&:&*lK^ (M) 

«tCD^;Ht C (B-l) /M] jIS? 0 . 01-5000, ifJUtt 
0. 0 5 - 2 0 0 0 tft5J;^il-eil^n5 o J&#(B-2)W:, R£ 
# (B-2) *<D7)15.-V&m?£. foft (A) f Cli^Rgf (M) 
5 £ © ;Hfc ( (B-2) / M ) 5^5 . 1^1 0- 5 0 0 0, £f £ L < 2 0 
- 2 0 0 0 t&5i7&lT?|^6n5. fi)c#(B-3)«, (B-3) 
<t> (A) *<DM®&mmi L (M) £©^E*Jt C(B-3)/M) 

il# 1 ~ 1 0, »JK(ll-5ift5J;76lTffll>5n5. 

10 g fct, It- 5 0 - 2 0 0t, »$KliO-l TOr^fBHT-feS. 
fi^ffi^li, II^E-100kg/cm ! , »SL<«^JEE-50 
kg/cm 2 cd£#TT-&D, S^SItxtt, ¥g«5£, mm 

it© ftic^ftH £ V>T fcfr 5 £ ttfTg So $ £ £fi££R&£ 

15 #e>tl^^-l/7^ >l^*0^flli. ft£&fc:*&«:#&£-e:5 

>fi£ffltt«Mi* *I/7V >©*U rfT 

-©Siiic hm it v>s 0 

u(OJ;-5a*V'7/>t^»Sl:«k0 1^t5J:i:*tt$5*I/ 
20 7^>tLTB> x^l/>. 7°atil/>, 1-:/t->, l-^>f->. 1- 
A^r-fe>, 3->^;u-i-^x>, 3-* ^;i/-l-^ >x >> 3-X^JU-l- 
^>x>» 4-* >x 4-^^;i/-l-^\^-fe >, 4,4-v^ 

;V-l-^\^-fe>, 4, 4-^^^^-l-^>x>, 4-X^^-l-^^-fe >, 3 
-X^JU-l-^-fe l-^-^x>, l-r r -fe>, 14'ft>, l-f h5 
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5 £tl ; 

10 2, 3, 4, 4a, 5, 8, 8a-* 7 * k FDt7^l/>>/,Ji:(7)Ittl/7^ >, 
l,H>^yI>, 1. 5-^\ ^ -tJ- vX>£ £<D£K3jlfC^$C# 4 ~ 20©' 
Itt*'Jl>, 5-X5PU x > / ;P3f?^* >, V~>7 D^>*;/X>ft 

15 %W<D?)s3k 

5^^*1/7^ > (#) i^#IS5ItjJSTt. 2i£ll0tl/7 
>f > S: * S ^ b t €T K » ^ Iri * P 7 >f > * a ^ «t * ^ S 
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5 \z h;i/X> 2 5 0 ml ^iAl, :ni:ifl/>5 1 0 0 U y V )V / 
fB:£ (a) TSStl5S»^ll'f5>ft^«lS 0. 0 0 0 5 5'J^ 

ip^.s^^§aMUfco if i/>#x& i o o u v h)i/mmv>m-?m 

-ttLK^«[fcJPx.» 1 3 0 <CT 1 2 I^K«ffiT 




(a) 



iiw 2 

20 35#l;:&3t&eiftLfcrt&& 5 0 0m 1 (D-H h2 U - 7* 

{ChJl/X>2 5 Om 1 & mAV. :fttlfl/>*l 0 0 U v h)V/ 

j|/7;l/5 - 9A£ 0 . 5$iJtJk MIB^ (a) T'*$ni.IiiI 
^5>ft^*$ 0. 0 0 5 5 U =E )V , Mj7xXJ|/#;i^-£Axh 
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mfrTMTLm&ZfflteLtz. X^l/>#X£ 1 0 0 U y h)V/mm<D 

5 -)v-mm®m\zM7i, %*>ntz>$v ^-£> i3 0TCTi2»iau 

glMfliJ 3 

^»Cgilllfcrt^i 5 0 0 m 1 ©^7Xgt-h^l/-7* 
l:hiH> 2 5 0 ml *mAL. Z tllz JL^ )/ > t U ¥ U > (D Mft 

10 #x (^-n^n 5 0 u v 1 5 0 u ? h^/psm) 

7;W5 A^^II^T 1 . 2 5 3H*^£, MiaS (a) 

15 2 5 tT3 0#^M££fTofcm, '>* 0 * * / - ^ £ ?& Stl L S £ £ 
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(a) Tie-asiS (i) •e*$n-6i»4i<5>ft^«t, 
5 (b> (B-i) Gm&mit&m, 

(B-2) #8mW5 ~0 &£Xf 

(B-3) Mfc^m-I 5 >it&V>l (A) £K&LT<1*>*i&J&tii. 

10 vy 4 ym&mmm ; 

R 3 R 4 



R 1 ~R 4 te> SVWClel — T'fel&oT^TU < , TK^M^, A 

mm, mm^^m. t^^ts, *?st^w*> u> 

20 R 5 , R 6 « , a ^ \Z m ~ T t> m & r> T T t> «fc < , ADy>gf, 
Any ><ft#Hfczkllg> K^b7jc^S, AfolSfc^«I, 
fS, ^St^M. -ft^tti, U >^ 




( I ) 
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< , 

dCsfSIC^ ADirygf, K^m^F|^l~2 0©^^7K^», 

10 Ylt i|g^l6«©gf^it 0 ) 
2 . 

Hufe-&5£ (i) t^^nsiii^K s >fc£&#, Tte-asst 



15 




(II) 
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iXfJH, ftl7fJH> 75 HI, 5 KS> 7571, -i 5 

TJUzi + vS, 7 )V*)V3--*&, 7'J-n + y|. T'J-^^^S, 
7yJH, iXfJH, ftlXriH, 7 5h'S, -f 5 Kg, 7 5 

n+yl^st, 

Igl/TS^JfiE LT^Tfc «fc < > R 9 tR")J5I^t;I^tTi^i 
R ,2 ~R ,B tt, S^£|e]-T*> HftoTUTfc J; < , Tk^tlCT, A 

S> 7 )V3r)l^jr&, 7'J-D + yl, 7'J-^ftS, 7yiH, 
20 iXfJH, ftlXfJH, 7 5 FS> 5 Kg, 7 5 / 5 

SfeR 12 ~R ,6 T^$n^ScD^^<7)2BJ^±0S755Sl/Wl^^LT 
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nit uomwL^mtz^rWL^h o , 

3 . 

itifsB-iM ( i ) x-mz n^w^^m^ 5 yit^^^rm-m^ (i 



R ,7 ~R 20 te, S^fC^-T^^J^o T^T feet < , fclSSSI^ A 

20 ii, mit7kmmm v u jus, 0Htzksm$->p^>g> 7;u3 + >- 
*;i/# + -> ;ua, x )v-fy-r hiifcttt k □ + vis 




19 
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sfcR ,T tR l9 tfn^\zm%iLTmzKf&VT^T t>«t < » r 18 t 

R 20 #5^ \zm& btf^itKlt^T feet < , R 19 <t R 20 T^SVUC 

5 R 21 ~R 30 te> S^tCl^-T^S^oT^T^J:^ , 7K^M^> A 
Dy>If, mlt*mM. ;\ny>ikmik*M&* ^7- am 3. it St® 

7;i^;i^*£. tu-d+vS. 7U-^tS, 7vjh, 

io xi^>i7fjn, x;w*>75 h'l, yyys, - hol> 

15 '~R 25 T'S^tl5$0^0 2 e&±©S)&*5V>fc:&|g LTi^I 

R»-R»T?^3tl<6S©"5*<D2fl»±©S*JS^cailSLT!R 

ntt, M©«S*iR&TRT& D » 
20 Xtt, ?KM : f , Aoy>gf, R|gf|l~2 0 ©flHbzKsSSS* 

Kiift i-2O0Any>jtTO$s. mm^^m. -i^r^^ 

S£R©£tt5^£|ig-Tt>&&oT^T&J:<* 
YttBJB*«16l)50ff%St. ) 
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